Repression of induced apoptosis in the 2-cell bovine embryo involves DNA methylation and histone deacetylation.
Apoptosis in the bovine embryo cannot be induced by activators of the extrinsic apoptosis pathway until the 8-16-cell stage. Depolarization of mitochondria with the decoupling agent carbonyl cyanide 3-chlorophenylhydrazone (CCCP) can activate caspase-3 in 2-cell embryos but DNA fragmentation does not occur. Here we hypothesized that the repression of apoptosis is caused by methylation of DNA and deacetylation of histones. To test this hypothesis, we evaluated whether reducing DNA methylation by 5-aza-2'-deoxycytidine (AZA) or inhibition of histone deacetylation by trichostatin-A (TSA) would make 2-cell embryos susceptible to DNA fragmentation caused by CCCP. The percent of blastomeres positive for TUNEL was affected by a treatment x CCCP interaction (P<0.0001). CCCP did not cause a large increase in the percent of cells positive for TUNEL in embryos treated with vehicle but did increase the percent of cells that were TUNEL positive if embryos were pretreated with AZA or TSA. Immunostaining using an antibody against 5-methyl-cytosine antibody revealed that AZA and TSA reduced DNA methylation. In conclusion, disruption of DNA methylation and histone deacetylation removes the block to apoptosis in bovine 2-cell embryos.